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Reappointment of Herbert G: 
Petry Jr. as Chairman of the High- 
way Commission was announced on 
March 7 by Governor Price Daniel. 
This is the first time a Chairman has 
succeeded himself on the highway 
policy-making group and served two 
consecutive six-year terms. Petry, said 
Daniel, has done an outstanding job 
as Commission Chairman. 

During the six years Petry has 
served on the three-member board, 
the highway system in Texas has un- 
dergone the greatest period of growth 
and development in its history. He 


was appointed to the Commission by 
Governor Allan Shivers in 1955, and 
became Chairman in 1959. 

Petry attended public schools in 
Carrizo Springs, ‘Trinity University, 
and The University of Texas. From 
the latter, he received his LL.B. de- 
gree. A practicing attorney in Carrizo 
Springs and senior member of his law 
firm there, Petry’s home-town activi- 
ties are legion. He is a steward in the 
Methodist Church, past president of 
the Dimmit County Bar Association, 
Chairman of the Union State Bank 
Board, and vice president of the Con- 


Herbert C. Petry Jr., Chairman 


cho Valley Council, Boy Scouts of 
America. 

He is also past president of Lions 
International, Border District Bar 
Association, Carrizo Springs Chamber 
of Commerce, and a former director 
of the Texas Good Roads Associa- 


_tion and South Texas Chamber of 


Commerce. He has also served on the 
Governor's traffic safety and economy 
commissions. 

Serving with Petry on the Commis- 
sion are Members Charles F. Hawn 
and Hal Woodward. Hawn, whose 
six-year term expires in 1963, was 


Pe 


Charles F. Hawn, Member 


born in Athens. After graduating 
from high school there, he attended 
The University of ‘Texas, where 
he» received’ “a degree in business 
administration. 

Vice President and General Manag- 
er of Hawn Lumber Company, Inc., 
Hawn is a director of the Texas Pow- 
er and Light Company. Besides be- 
ing past president of the East Texas 
Chamber of Commerce, Hawn chair- 
manned its Highway Committee, and 
served as president of the Henderson 
County Chamber of Commerce and 
the Athens Rotary Club. He was also 
on the Executive Committee, ‘Texas 


Good Roads Association. 

At present, Hawn chairmans the 
Board of Directors for the Methodist 
Home in Waco, is a member of the 
Executive Board, Circle Ten Council, 
Boy Scouts of America, and is a di- 
rector of Henderson County Junior 
College. 

During World War III, the Com- 
missioner was a lieutenant command- 
er in the United States Navy. 

On March 16, 1959, Hal Wood- 
ward joined the Commission, also as 
an appointee of Governor Daniel. 
Born in Coleman in 1918, Woodward 
later moved to Big Spring, attending 


Hal Woodward, Member 


schools in both towns. In 1949, he 
returned to Coleman—he was city at- 
torney for seven years—where he now 
practices law. Woodward received his 
BB AG and LEB, degrees from The 
University of Texas. 

A member of the Methodist 
Church, Woodward is a director of 
both the Coleman Board of Com- 
munity Development and the Texas . 
Law Enforcement Foundation. He 1s 
also chairman of the Legal Subcom- 
mittee of State Democratic Executive 
Committee. 

Woodward's World War II service 
was with the Navy. 


Here’s Proof 


N. A. Billingsley Jr., Senior Laboratory Engineer 


‘Texans are famous for their stories 
that are bigger than they are factual. 
Well, Carl Wiley, Maintenance Fore- 
man in District 8, has produced the 
evidence of that wild month of Feb- 
ruary, 1961, that probably will be 


District 8 


reported by West Texans to their 
great-grandchildren many years from 
now. Just take a look at that 26 in- 
ches of snow piled on top of the light 
in front of the maintenance ware- 
house at Roby! 


Actually, this is a freak snow build- 
up caused by wind blowing over the 
top of the building. Snow measured 
only eight inches on the ground at 
the time this picture was taken, but 
it makes a good story! 


District 10 


sign maintenance truck 


To more effectively maintain the 
25,000 highway signs in the Tyler 
District, specially built sign trucks 
have been installed in each of the ten 
maintenance sections there. Con- 
structed in D-10’s carpenter shop of 
five-eighths-inch plywood, the average 
cost of the one-ton pickups is $333.18. 

The bodies have removable com- 
partments for hauling and_ storing 
metal as well as wooden signs. ‘There 
are bins for bolts and clamps, and 
compartments for tools, paint buckets, 
and other necessary equipment. More- 
over, each body has a ladder rack on 
top, a 30-gallon water tink ands a 
removable shelf in the bottom for ad- 
ditional guard and sign posts. 

Since their installation several 
months ago, the trucks, according to 
George W. Wall Jr., Assistant Dis- 
trict Engineer, have proven their 
worth. Writes Wall, “These sign pick- 
ups have been extremely beneficial to 
our operations . . . inasmuch as the 
separate compartments for each of the 
materials used allow the sign man to 
know how much of each of the many 
materials required for this work he 
has on hand and enables him to keep 
an adequate supply of all materials 
needed: . . >” The trucks also, ac- 
cording to Wall, permit more careful 
handling of the signs. 


The truck has a compartment on the running board for paint buckets and 
tools. 


Revised Hydraulics Manual 


Shelton R. Rossberg, Senior Engineering Assistant 
Bridge Division 


The science of hydraulics has ex- 
perienced a rapid growth in the past 
25 years. Unfortunately, this rate of 
growth has not been recorded in our 
hydraulic manual or matched by the 
application of this knowledge to prob- | 
lems in highway hydraulics. 

Highway engineers are becoming | 
aware of the possibility of reducing 
cost by more exact consideration of 
the hydraulics principles involved in 
the design of bridges and culverts. The 
high cost of modern bridge construc- 
tion and the sharp differential be- 
tween bridge and embankment cost 
now justifies complete engineering 
studies to determine the shortest 
length compatible with the peak dis- 
charge rates to be expected. Admit- 
tedly, in some parts of the state, 
Curves te pies ; stream valleys are so narrow and deep 

ss ee that the design of the bridge length 
or height is not a hydraulic problem. 
However, in much of the state, wide, 
shallow-stream valleys that can be 
crossed by a combination of embank- 
ment and bridge are the rule rather 
than the exception. It is for this type 
of crossing that hydraulic studies are 
most profitable. 

Much progress has been made dur- 
Figure 1 ing the past few years in closing the | 
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gap between hydraulics theory and its 
practical application in the highway 
field. Studies in the laboratory have 
outlined the factors which control the 
basic flow patterns through bridge 
and culvert openings. This knowledge 
has made the hydraulic characteristics 
of the individual site even more 
meaningful. 


Realizing the need for more infor- 
mation enabling us to do a_ better 
job hydraulically, the Bridge Division 
has assumed the responsibility of re- 
vising and adding to our hydraulic 
manual. The new manual will in- 
corporate data obtained from various 
hydraulic experiments, conducted by 
State as well as Federal agencies, and 
our own present storm-sewer design 
manual. We of the Bridge Division 
feel this new manual will offer bet- 
ter solutions of hydraulic problems 
often overlooked only for the lack of 
information. 


RUNOFF 


The determination of runoff has 
always been recognized as a major 
obstacle. Previously the “Rational 
Method” has been our only solution, 
and it leaves something to be desired. 
For this reason we have developed a 
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slightly different approach which in- 
cludes factors such as slope, soil type 
and depths, land use, shape and size 
of watershed. The discharge from 


drainage areas will be discussed under 
the following four headings: 


Tl. Urban areas and 
developed sections of 
right of way. 

2. Small _ drainage 
areas (0-100 acres). 

3. Intermediate - size 
drainage areas [100-1,- 
000 acres). 

4. Large drainage 
areas fabove_ 1,000 
acres). 


Drainage from urban areas and de- 
veloped sections of right of way will 
still be computed by the “Rational 
Method.” ‘These areas are fairly small 
and offer a reliable coefficient of run- 
off. For these reasons we have elected 
to retain the “Rational Method” for 
highly developed areas. 

For drainage areas of 0 to 100 acres 
in size, runoff curves have been adopt- 
ed from data furnished by the United 
States Department of Agriculture. 
There are eight of these curves, each 
one being applied to a certain section 
of the state as shown in Figure 1. This 
chart groups those areas having simi- 
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lar runoff characteristics. Let us con- 
sider the Panhandle Area, which re- 
quires the use of curve “B” and “E,” 
represented in Figure 2. By entering 
this curve with the number of acres 
in the drainage area, Q may be de- 
termined. This Q, or discharge, must 
be adjusted by cultivation, frequency, 
and rainfall factors to obtain the de- 
sign discharge. 


The cultivation and frequency fac- 
tors are indicated on each of the 
curves. The rainfall factor is obtained 
from Figure 3, which divides the 
state into sections according to rela- 
tive annual rainfalls. 

The curves shown in Figure 4, 
“Drainage Area versus Runoff,’ for 
areas of 100 to 1,000 acres are intend- 
ed for use where definite drainage 
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data is nonexisting. ‘These curves are 
based on rainfall intensities of the 
various districts and the time of con- 
centration calculated by using aver- 
age velocities. Data developed by the 
United States Department of Agricul- 
ture were used in estimating the rain- 
fall runoff relationship for the var- 
ious types of soil. 

Very slowly permeable soil includes 
clays of high swelling properties and 
some shallow soils with practically 
impermeable subhorizons near the 
surface. Slowly permeable soils com- 
prise shallow soils and soils contain- 
ing considerable clay and _ colloid. 
These soils have below-average infil- 
tration rate after presaturation. Per- 
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meable soils include deep sandy soils 
and loess with very little silt. By en- 
tering the curve shown in Figure 4 
with the size of the drainage area in 
acres and the proper soil type one 
may determine the proper Q curve. 
This Q, or discharge, must be adjust- 
ed by the frequency, cultivation, 
shape, and elevation factors which 
are indicated for each curve. 

Due to the unavailability of de- 
pendable records on which to base 
direct curves showing drainage area 
versus runoff for areas over 1,000 
acres, each case must be analyzed, tak- 


discharge data may be found in the 
Texas Board of Water Engineer’s 
Bulletin 5807A. 

Frequency curves are prepared as 
follows: 
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Figure 7 


ing full advantage of all available 
data. Such areas will fall under one 
of the following classifications: 


1. One or more 
stream-gauging stations 
located within the area 
so that all required flow 
data are available. 

2. The area itself is 
not gauged or partially 
gauged, but stream- 
gauging stations are lo- 


tics so that the records 


I. Select the gauging 
station or stations to be 
included. A record of ten 
years or more is desir- 
able, but records as 
short as five years may 
be used. 


2. List the annual wa- 
ter year and peak dis- 
charges, as shown in Fig- 
ure 5. 


3. After the dis- 
charges are listed, num- 
ber them in order of 
magnitude; that is, the 
highest number 1, the 
next highest is number 2. 
This now indicates the 
relative distribution of 
floods in a given period 
of years. 


4. Frequency internals 
are next computed from 
the formula N--1, where 

M 
N equals the number of 
years of record and M 
equals relative magni- 
tude of the yearly peak 
discharges. 


5. With this informa- 
tion a curve, as shown in 
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Figure 6, Discharge vs. 
Frequency may be plot- 
ted. The curve should be 
extended beyond the fre- 
quency under considera- 
tion. It should be pointed 
out that the curve is 
based upon the drainage 
area of the gauging sta- 
tion. To project the dis- 
charge for a certain fre- 
quency upstream one 
must multiply the dis- 
charge at the gauging 
station by the square 
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can be transposed and 
flow data obtained in 
this manner. 


3. None of the re- 
quired area is gauged or 
subject to gauging by 
transposal of other rec- 
ords. 


A flood-frequency curve may be de- 
rived by either annual ora partial dur- 
ation series. The annual flood-frequen- 
cy series is the simplest method to 
apply and is selected for our purpose. 
It should be borne in mind _ that 
frequency curves based on an area 
study are preferable to one developed 
from only one station. The required 
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With more than one gauging sta- 
tion, the same method is followed for 
each station, the discharges totaled 
and averaged. 

For large watersheds (over 1,000 
acres) without runoff records or any 
means of transposing records from 
streams of similar characteristics, the 
“Slope-Area” method is most com- 
monly employed to determine the de- 
sign discharge, with “Commons 
Curves” providing an approximate 
check of the results obtained. 
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CULVERT OPERATION 


After the runoff from rainfall has 
been determined, the next step is to 
select a structure that will carry the 
discharge beneath the highway satis- 
factorily. 

The hydraulic operations of any 
culvert may be broken down into sev- 
eral types. Since the work involved in 
analyzing culverts for all hydraulic 
operations and conditions can be rath- 
er time consuming with no appreci- 
able gain in the end results, only 
those commonly occurring will be 
discussed. 


For all practical purposes the most 
common types are classified as follows 
and apply to both box and _ pipe 
culverts. 

Type I operation commonly occurs 
where the natural channels are on 
flat grades and have wide, flat, flood 
plains. ‘The entrance is unsubmerged, 
critical slope is more than the actual 
slope, and the tail-water elevation is 
less than critical depth. The control 
section is critical depth at the outlet. 
The headwater depth is found by 
adding the critical depth, the velocity 
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head at critical depth, the entrance 
losses, and friction losses in the bar- 
rel and then subtracting the fall of 
the culvert. The outlet velocity is 
found by dividing the discharge by 
the area of flow at critical depth. 


Type IL operation commonly oc- 
curs where the channels are deep, nar- 
row, and well defined. The entrance 
is unsubmerged, that is HW < 1.2D, 
the slope is less than critical slope, 
and the tail-water elevation is more 
than critical depth but less than D. 
The headwater depth is found by 
adding the tail-water depth, velocity 
head at tail-water depth, friction loss- 
es in the barrel and then subtracting 
the drop of the culvert. The outlet 
velocity is found by dividing the dis- 
charge by the area of flow at tail- 
water depth. 

Type II operation is most com- 
mon in rolling or mountainous coun- 


try. The entrance is unsubmerged, 
that is HW < 1.2D. The headwater 
depth may be determined with the 
aid of Figure 8, developed by the 
Bureau of Public Roads. The velocity 
for Type HI operation varies from 
critical velocity at the entrance to 
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normal velocity at the outlet. ‘The out- 
let velocity is found by dividing the 
discharge by the area at normal flow, 
providing the outlet remains unsub- 
merged. In rare cases the outlet will 
submerge, causing a hydraulic jump 
within the barrel. The control will 
still be critical depth at the entrance 
but the outlet velocity will be the dis- 
charge divided by the total area of 
the culvert, which results in a slower 
outlet velocity. Because of the infre- 
quent occurrence of this type of op- 
eration, we have elected to eliminate 
it from the new manual. 


‘Type IV operation occurs when the 
entrance of the culvert submerges. 
There are a number of different types 
of operations that result whenever 
the entrance submerges, but we have 
elected to deal with only the two 
most common. Both types of opera- 
tions have submerged entrances and 
are Classified as Type IV operations, 
with the only difference being the 
outlet conditions. One is submerged 
and the other unsubmerged. The sub- 
merged outlet condition occurs in 
deep, narrow, well-defined channels. 

Improvement of the downstream 
channel will lower the tail-water 
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depth, causing the outlet to be un- 
submerged. The results of improving 
the downstream channel can be eas- 
ily determined from Figure 9, devel- 
oped by the Bureau of Public Roads. 
The submerged outlet velocity is the 
discharge divided by the total area of 
the culvert. The outlet velocity for 
the unsubmerged outlet is the dis- 
charge divided by area under the 
average of D and d,. 


CULVERT DESIGN 


Selecting the proper size of culvert, 
using the previous four types of op- 
eration, is a relatively simple matter. 
We have developed nomographs that 
will eliminate many of the computa- 
tions necessary for the proper design, 
especially in the case of pipe conduits. 


Having determined the design dis- 
charge, a trial size of pipe may be ob- 
tained by entering Figure 10 with an 


~ ratio of approximately 1.2 and 


“Q.” If the trial size is obviously too 
large in dimension for the height 
of fill, try multiple culverts by divid- 
ing the discharge equally for the num- 
ber of culverts used. Having selected 


a trial size, the next step is to deter- 
mine the critical slope and the tail- 
water elevation. This will enable the 
designer to select the type of culvert 
operation, compute the headwater 
depth, and the outlet velocity. The 
critical depth may be determined 
from Figure 11. Entering Figure 12 
with the critical depth, size of pipe 
and discharge will permit one to de- 
termine the critical slope. The type 
of operation may now be determined 
which enables one to compute the 
headwater depth and the outlet ve- 
locity. The outlet velocity may be 
determined from Figure 13. 


Practically the same procedure is 
followed for box culverts as that for 
pipe culverts. By entering Figure 14 
with the design discharge and the 
safe outlet velocity, a trial width of 
structure may be determined. To de- 
termine the trial height, calculate the 
HW, as indicated on Figure 14 and 
select a height approximately equal 
to HW.. By calculating the hydraulic 
radius at critical depth and entering 
Figure 14, the critical slope may be 
determined. Now, the type of opera- 
tion may be determined and the head- 
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water depth and the outlet velocity 
calculated. For Type III operation, 
the outlet velocity is determined by 
finding the normal depth of flow from 
Figure 15 and dividing the discharge 
by the area under normal depth. 
The preceding topics represent the 
major changes incorporated in the 
new manual. Those topics not dis- 
cussed at this time that are proposed 
for the new manual are as follows: 


1. Backwater effects 
due to channel constric- 
tions (Bridges), which 
include the effects of 
various abutment and 
bent design, normal and 
skew crossings, and the 
effects of eccentricity. 


2. Backwater Curve 
Computations. 


3. Energy Dissipaters. 


We realize there are many special 
hydraulic problems frequently found 
in the various districts that are not 
being incorporated in the new man- 
ual for obvious reasons; however, we 
would appreciate suggestions concern- 
ing topics that warrant inclusion in 
the new manual. 
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During the summer months when Gila monsters congregate in groups 
of two or more and their chief topic of conversation is the comparative 
qualities of suntan lotions; and centipedes are often seen carrying 
umbrellas and wearing sun glasses; and rattlesnakes are fondly re- 
membering cold weather, there may be some of us who think it is too 
warm to be working on a bridge or a road. Or when during a norther 
it is necessary to put coffee in the refrigerator to keep it warm, we 
are all too prone to neglect our field work for the warmth of an office. 
Yet, only a few short years ago, many Americans were building bridges 
and constructing roads under conditions which make our present work- 
ing conditions seem as though we are on a picnic. There are many 
Highway employees who remember working on war-time projects under 
enemy fire and in all types of adverse weather conditions. The story 
of the construction of the Campholz Bridge depicts conditions which 
were undesirable, but which did not preclude the completion of the 
project on time. 


Hhe Campholz 
BBridse 


F. W. Brown, Senior Resident Engineer 
District 12 


During the winter of 1944 and 
1945, all the roads in Europe seemed 
to lead to Berlin. These roads were 


sented new and challenging problems. 
Many were constructed under fire; 
some were constructed entirely in 


of many types ranging from the mag- 
nificent Autobahn to the lowly cordu- 
roy. All were repaired or built by the 
Army Engineers. As with all roads in 
war time, there were hundreds of 
bridges to be rebuilt or new ones to 
be constructed. Those bridges con- 
structed at the front were mainly the 
Bailey bridges, floating bridges, and 
expedient bridges. As the front lines 
moved forward, these bridges were re- 
placed by more permanent structures 
such as timber trestles and _ steel 
bridges. Each bridge constructed pre- 
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darkness; but of all the bridges built, 
the one constructed in Campholz 
Woods by the First Platoon, Company 
B, 319th Engineering Combat Battal- 
ion, 94th Infantry Division, was, in 
many people’s opinion, built for and 
under the most unique set of circum- 
stances. 

The Campholz bridge was con- 
structed during the time that the 
Third Army was catching its breath, 
refueling, and rearming after the dash 
from the French Coast. The 94th Di- 
vision, working under restrictions of 


the number of artillery shells that 
could be fired, and limited to com- 
pany-size attacks, was literally bash- 
ing its brains against the Siegfried 
Line in the triangular-shaped area 
formed by the Saar and Mosell Riv- 
ers. The Campholz Woods were situ- 
ated on high ground located between 
pillboxes, mine fields, and dragon 
teeth of the Siegfried Line. It was 
felt that the key to the capture of the 
area was the Campholz Woods. If the 
woods could be occupied, flanking at- 
tacks could be made on the fortifica- 
tions on either side. The woods, ap- 
proximately one mile in depth and 
three-quarters of a mile in width, 


contained a single narrow lane run- 


ning from south to north. This small 


road was cut in two places; by an 
antitank ditch approximately fifteen 
feet across, and by a small communi- 
cations trench that was typical of all 
of the trenches in the Siegfried Line. 
After two days of fighting, the woods 
were cleared of Germans, with the ex- 
ception of snipers, up to the antitank 
ditch. Even though the entire woods 
had not been secured, assault teams 
began their attacks on the pillboxes 
on either side of the woods. This 
continued for several days with only 


fair success. It soon became evident 
that tanks and other equipment 
would be necessary before any full- 
scale breakthrough could be achieved. 
Accordingly, plans were developed to 
build a bridge across the antitank 
ditch. 

The design of the bridge itself 
caused no great concern because the 
ditch was approximately fifteen feet 
across and eight to ten feet deep. A 
simple timber-trestle bridge consist- 
ing of two bents to be placed on mud- 
sills was quickly designed, using the 
standard field manuals. It was first 


planned to carry the bridge timbers 
up the narrow road on a trailer 
pulled by GIs; however, it was soon 
discovered that there were at least 
two mines that had been left by the 
Germans. It was determined that 
these were the standard antitank 
mines. Due to the fact that it had 
become almost impossible to success- 
fully disarm this type of mine, it was 
decided to blow them in place. This 
was done. However, the Germans had 
anticipated this and a considerable 
amount of explosives, possibly several 
large artillery shells, had been placed 
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under the mines with the result that 
there was left a huge crater running 
from ditch to ditch. This necessitated 
the construction of a corduroy bypass 
road around the crater. Construction 
of this road was complicated by the 
factathat every time a tree was cut 
down, the Germans immediately satu- 
rated the area with artillery and mcr- 
tar fire. This brought a halt to this 
particular type of materials requisi- 
tion; however, some gentlemen sey- 
eral miles back in a comfortable Com- 
mand Post decreed otherwise, so the 
work was resumed. 

After the completion of the cordu- 
roy road, it was discovered that no 
amount of manpower could pull a 
trailer loaded with bridge timbers 
across the road due to the fact that 
the road did not meet anyone’s stand- 
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ards of smoothness. This resulted in 
each piece of timber being carried by 
Gls. Even under normal conditions, 
this would have been quite a chore, 
for the timbers were quite heavy. 
This was further complicated by the 
fact that the woods were under con- 
stant artillery and mortar fire, and 
occasionally a sniper would make his 
presence known. 

The two mudsills were put into 
place without great difficulty. The 
bents, predrilled and precut, were also 
bolted into place. The first stringers 
were set and several men were as- 
signed the job of attaching the string- 
ers to the caps with large spikes. 
Within a few minutes after the first 
spikes had been driven, mortar fire 
began to land in the vicinity of the 
bridge site. The work stopped and 


men sought shelter in nearby fox- 
holes. After the lifting of the mortar 
barrage, the work was resumed. With- 
in even a less amount of time, more 
mortar fire came in, this time much 
closer. The men went back to their 
foxholes. This cycle was repeated sev- 
eral times until it seemed that a spike 
could be hit only two or three times 
before the now familiar thump, 
thump, thump of mortar shells leav- 
ing the mortars could be heard. ‘The 
Germans were well aware of what 


was taking place and the reasons for 


it. The next night, the same inter- 
ruption in the work occurred. It was 
then decided that all the timber 
would have to be precut and drilled 
before work could resume. So, 
once again each bridge timber was 
carried back to the area where saws 
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and drills could be used. By midnight 
of the next night, the timbers were 
back in place with nails setting in 
the holes. A squad of men with sledge 
hammers was stationed at various por- 
tions of the bridge. At a given signal, 
each man hit his assigned nails as 


ANT! PERSONNEL 
MINE BELTS 


hard and as fast as he could. A good 
man could drive a spike before the 
mortar shells were heard to be on 
the way. It was in this method that 
the bridge was finally completed. 
There was no ribbon-cutting cere- 
mony for this bridge. The first vehicle 


to cross it was a terrified horse loaded 
with four boxes of TNT. The horse, 
frightened by the shelling, broke loose 
from its handler and went galloping 
down the road across the bridge and 
some thought that at its rate of trav- 
el it would be in Berlin by supper 
time. However, a large explosion was 
heard shortly behind the German 
lines, and it was assumed by some 
that the bridge had been the means 
by which a new secret weapon had 
been used against the Germans. The 
bridge was damaged several times and 
repaired prior to the time that it 
was actually used for the purpose 
intended. 

A company of infantry, accompan- 
ied by three tanks, crossed over the 
bridge to launch the attack that led 
to the successful breaching of the 
Saar-Mosell triangle. For an hour or 
so, prisoners of war and casualties 
trickled back over the bridge. For 
these few short hours, this bridge had 
been constructed at the cost of several 
lives, much pain, hardships, and de- 
spair. The Campholz bridge, not a 
thing of beauty, costing far more for 
its length of useful life than a modern 
highway bridge, lies unused and rot- 
ting on a forgotten road to Berlin. 
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The oversize rock in a pit-run base 
material at times proves too tough for 
normal rolling and compaction op- 
erations. This causes the contractor 
to devise other methods of breaking 
down and compacting the base for 
proper use in the highway structure. 

When a project in Scurry County 
on a section of, U. S. 84 between 
Hermleigh and the Mitchell County 
Line -was_ begun, the foundation 
course (Item 218 and Special) was 
delivered to the road with approxi- 
mately 60 per cent being retained 
on the two-inch screen. Specifications 
required that not more than 5 per 
cent be retained on the two-inch 
screen. 

The contractor elected to use the 


grid roller in combination with a 
rock buster in attempting to achieve 


N. A. B 


After the first pass of the rock 
buster, base material looks like 
this. 
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District 8 


the required specifications. 

The grid roller crushed the over- 
sized rock from the 60 per cent re- 
tained on a two-inch screen until 
an approximate 30 per cent was re- 
tained, This rock ranged from twelve 
inches to two inches in diameter, with 
an average size of three inches. 

The compaction process was begun 
by utilizing all base material meet- 


This example shows the average 
condition of base material being 
delivered to the road and spread. 


illingsley Jr., Senior Laboratory Engineer 


ing specifications and sifting out the 
oversize rock. This oversize rock was 
then windrowed so that the rock bust- 
er could complete the crushing 
process. 

This is one of several methods 
which could have been used in such 
a situation, and it proved to be suc- 
cessful and economical in _ this 
instance. 
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A finer base material results after 
completion of crushing operations. 
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mermill crusher —completes the 


The rock buster—a mobi 
crushing process. 
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A BOOST IN VALUE 


Austin Statesman, from a study by 
C. VY. Wootan and C. R. Hanning re- 
leased by the Texas Transportation I|n- 
stitute—''Land bordering the five-mile 
section of Interstate Highway in the 
northern part of Austin showed a rise 
in price of more than $1,100 per acre 
after the highway construction com- 
pared to nearby land not in the adjacent 
highway area of only $185 per acre 
during the same period. 

The study is the result of a coopera- 
tive project between the Texas Highway 
Department, the US Bureau of Public 
Roads, 
Institute. 

‘The progressive study was begun in 


and the Texas Transportation 


November, 1957, to measure and analyze 
some of the effects of the Interstate 
Highway System construction from the 
program's early stages to its near-com- 
pletion.” 


WHERE TO PARK? 


Dallas Times Herald, on the parking 
problem—''City Manager Elgin Crull 
said Thursday he is leading an effort to 
develop the space under elevated free. 
ways as parking lots. 

"The City Manager said he had been 
in communication with District High- 
way Engineer B. L. DeBerry and State 
Engineer DeWitt Greer. 

Mr. Greer told Crull that either a 
new policy or modification of the pres- 
ent rules will be necessary. 

There is no present urgency in the 
matter, he |[Crull] concluded, but ‘it 
could be very important a few years 


bit 


from now. 


AN ENGINEER SPEAKS 


Lubbock Avalanche-Journal, inter- 
viewing District Engineer Crain: ‘| 
could retire next June, but I'll prob- 
ably die in harness,’ said Oscar L. Crain, 
reflecting on 30 years as an engineer 
with the Texas Highway Department. 

''| like it too much to quit,’ he add- 
ed. Crain is supervising engineer for 
the |7-county District 5 of the highway 
department. This South Plains district is 
the largest within the statewide organi- 
zation." 


LIGHTING THE WAY 


Dallas Morning News—''A $90,000 
illumination system on U. S. Highway 
75 at Sherman was among a long list 
of projects authorized Wednesday by 
the Texas Highway Commission. 

"The Texas Highway Department will 
pay all of the construction costs while 
the City of Sherman will maintain the 
system after it is completed." 


New Braunfels Herald, under a five- 
column wide picture—''Great White 
Way for New Braunfels came into be- 
ing quietly last Thursday night when 268 
mercury vapor lamps along Interstate 
35 Expressway within the city limits 
were turned on with no fanfare. This 
photo, looking south from the High- 
way 46 South overpass, shows just about 
half of the spectacular display of 400- 
watt lights. The lights give enough il- 
lumination to read a newspaper by. . . 
The costs were shared by the Texas 
Highway Department and the New 
Braunfels Utilities, and the . 
cost of operation will also be split on 
ay.50:50 basisa semen 


. annual 


district 


IT ALL DEPENDS 


Austin American, on tourist advertis- 
ing—''Any Texas program out-of-state 
advertising for industry and tourists for 
the next two years has been left over 
for decision after the type and size of 
the new tax bill has been determined. 

"Whether money for either agency's 
| Industrial Commission or Highway De- 
partment] program will be provided in 
separate bills remained to be seen when 
it is determined whether revenue legis- 
lation provides money that might be al- 
located to these state efforts." 


ROAD REQUESTED 


Corpus Christi Caller, datelined Aus- 
tin—''Goliad County Judge Linton S. 
Benge Thursday asked the Texas High- 


way Commission for a farm-to-market 


road for Goliad and Bee Counties be- 
cause of muddy roads during heavy 
rains. 

‘'People with school age children 
have to move away because sometimes 


they can't get them to school,’ Benge 
said." 


TWO AND TWO 


Port Arthur News, from Beaumont— 
Plans for a new U. S. Highways 96-69 
bridge to be used in conjunction with the 
present span across Pine Island bayou 
have been completed, W. E. Simmons, 
highway engineer, has an- 
nounced. 

"He said $416,000 has been allotted 
for construction of the 28-foot-wide 
bridge, to be located 68 feet east of 
the present bridge. Each will carry two 
lanes of traffic, he said." 


THEY LIKE HIM, TOO 


Honolulu Advertiser, in a bylined in- 
terview, ‘Top Hawaii highway officials 
have been busy during the last few days 
picking the brains of DeWitt C. Greer, 
who is probably the leading highway 
builder in the U. S. today. 

"Greer... is in Hawaii on his re- 
turn from an International Road Fed- 
eration meeting in Australia. He also 
conferred with highway officials in Thai- 
land, Hong Kong and Japan. 

“Of his trip, Greer reported that 
Japan is making some progress in road 
building by resorting to toll roads, that 
Thailand is opening some ‘very nice 
roads,’ but that Australia is behind and 
needs to catch up. 

"Greer does not express any prefer- 
ence on road building materials, for 
Texas uses both concrete and other ma- 
atrials. ‘Each has its place,’ he said. 

"Most of the Texas urban expressways 
are of the concrete type, usually be- 
cause of a lack of local materials and 
because of subsurface moisture. 

"We try to build as much mainte- 
nance into a highway to start with as 
possible,’ he said." 


A PAT ON THE BACK 


Wylie News, giving a pat on the back 
to Department employees—' ‘We appre- 
ciated a visit last week from Mr. H. L. 
DeBerry, District Engineer for the Texas 
Highway Department, and Mr. John 
Taylor, County Engineer for the same 
agency. . . . Both Messrs. DeBerry and 
Taylor are doing a fine job of supervis- 
ing and expediting the road work in 
their areas, and we welcome them back 
to Wylie more often." 


WISE MOVES 


Denton Record-Chronicle, in a statt- 
written article—''Recognizing the need 
for good roads to entice new industry, 
Wise County now has more than $2 
million worth of highway construction 
under way. 

"Another $500,000 worth is in the 
planning stage and should be completed 
by the end of this year. 

"Leslie French, resident engineer, 
said the $2!/, million worth of construc- 


tion should be completed by late fall 
with more construction beginning then. 
He did not know which roads would be 
worked on or started at that time.” 


WHERE CREDIT IS DUE 


Texarkana Gazette, reporting that— 
"In a brief ceremony held at District 
19 Highway Department Headquarters 
Wednesday, nine employees . . . were 
presented certificates of service and em- 
blems by District Engineer Gilbert A. 
Youngs. 

". . Youngs said, '. . . It is because 
of men such as you that the Texas High- 
way Department has earned for itself an 
enviable reputation of being an efficient 
and courteous organization; giving the 
people who travel our highways (and 
thus pay for them) a dollar's worth of 
service for each tax dollar spent." 


HIGHWAY TALK 


Sweetwater Reporter, announcing use 
of Nolan County's new asphalt topping 
spreader and adding that—''Commis- 
sioner Percy Witt has been talking with 
District Highway Engineer Jake Roberts 
about Arizona Avenue which the county 
and city hope to get designated for an 
overpass over Interstate Highway 20 


Loop." 
NOT NOW 


Henderson Daily News, saying— |m- 
mediate programs of the state highway 
department currently underway, as long- 
range plans and projects were outlined 
to the members of the board of direc- 
tors at the Rusk County Chamber of 
Commerce Monday by District Engi- 
neer W. W. Potter of Tyler. 

Potter announced that the highway 
department and the commissioner's 
court had entered into an agreement 
to provide for two lanes of traffic with 
truck passing lanes on State Highway 
322 for 7.1 miles. 

"At this time the traffic count does 
not justify a four-lane route, he said, 
concerning State Highway 322. 

'It is entirely possible, however, ‘we 
should be getting four lanes instead of 
two, he commented, in referring to 
the authorized purchase of right-of-way." 


GETTING WI(D)TH IT 


West News, announcing—''The Oak 
Street route of the Farm-to-Market Road 
has been approved by the State High- 
way Department, city officials were told 
at a meeting Monday morning in Waco 
with Thomas Collier, District Engineer, 
State Highway Department. 

"City officials were pleased to learn 
that the road has been planned as be- 
ing 56 feet in width, rather than 80 
teet, which is the width the state could 
have designated. The 56-foot road... 
eliminates many of the problems which 
had worried property owners on the 
street, especially concerning the width 
of sidewalks in the business district and 
the losing of trees in the residential 
area. 


PRESIDIO COUNTY PROJECT 


Big Bend Sentinel, on an upcoming 
$182,000 bridge building project in Pre- 
sidio County—''This is a greater expen- 
diture on road and bridge work than 
in all the past ten years combined. Very 
little state money, for road work, has 
been expended in Presidio County dur- 
ing the past decade. 

"The narrow, one car, wooden bridge 
now used to cross Alamito Creek was 
originally installed as a temporary meas- 
ure and a concrete structure had always 
been in state plans, it was reported. 
However, money for this work was not 
available and has only recently been 
allocated." 


BOAT REGISTRATION 


Fort Worth Press, one of many papers 
throughout the state running a Depart- 
mental release on boat registration 
(along with a picture of Bob Townsley, 
Motor Vehicle Division Director)—'' Boat 
manufacturers are beginning to increase 
the size of the solid-color area of the 
boat, to allow ample room for the regis- 
tration number to be installed. 

"White numbers are recommended 
...on dark backgrounds. And where the 
boat color is light, the lettering should 
be black so as to make a strong contrast 
for easy visibility, the department points 
out." 
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At the request of the Dallas Dis- 
trict, Equipment and Procurement 
Division’s machine shop in Austin 
undertook development of a cone re- 
triever. This was in September of 
1960. Six months later, tests were 
completed and the first retriever of 
this type was sent to that District. 

This is the first retriever capable 
of scooping up the larger cones now 
gaining popularity throughout the 
state at center striping and highway 
maintenance sites. Suggestion for the 
retriever came from former D-20 


head R. E. Lindsey, who brought 


Made fo travel up to fifteen miles 
per hour, the retrieving wheel, 
which turns at approximately five- 
eighths the pickup's speed, actual- 
ly runs better at twelve miles per 
hour. For traveling, the small rub- 
ber drive wheel in back raises up. 


back pictures from the National Safe- 
ty Congress of a retriever used in 
Washington. The machine shop then 
designed a retriever for our use. 
These larger cones, which weigh 
about eight pounds, are less liable to 


get knocked around by passing mo- 
torists, thus affording more protection 
all around. 

Districts interested in the cone re- 
triever may contact John Nations, 
D-4 Director. 


Since the rubber cones 
vary in size, the two par- 
allel guide racks can be 
adjusted, as can the re- 
trieving wheel itself. A 
V-belt, fastened to the 
large wheel, turns at sur- 
face speed and acts as a 
pulley for the segments 
which are activated by 
ball bearings that roll on 
a flat cam. 


Should a cone be out of 
line with the retriever, 
thus prohibiting pickup, 
the adjustable guide rod 
shown here automatical- 
ly shoves the cone in 
place. By simply remov- 
ing two bolts, the entire 
cone retriever can be 
disconnected from the 
truck. 


Perhaps one of the most neglected 
or overlooked phases of preventive 
maintenance is the availability from 
manufacturers and dealers of informa- 
tion, aids, methods, and practical ex- 
perience in the operation and mainte- 
nance of a particular make of equip- 
ment purchased by the State. This is 
particularly true in the heavy-equip- 
ment field such as motor graders, 
tractors, and related equipment. 

True, we receive with most of the 
machines delivered, operator and 
maintenance manuals along with serv- 
ice manuals. And the information in 
these manuals has untold value if 
properly used. 

Several months ago we received 
three new motor graders powered 
with diesel engines, of a make new to 
us. About the same time we received 
fourteen new rubber-tired 
equipped with a torque convertor 


loaders 
with which we had no previous expe- 


rience. Both graders and loaders were 
sold to the State by the same dealer. 
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L. H. Meinzer, Senior Equipment Supervisor 
District 25 


At the time of delivery of the grad- 
ers, we had the men who were going 
to operate them and our field mechan- 
ics present when a representative of 
the dealer serviced and explained the 
operation of the machine. At the 
same time, a representative of a deal- 
er who sells and services the diesel 
engine was present to service and ex- 
plain the proper maintenance of the 
engine. Operators and mechanics were 
able to see firsthand the proper meth- 
ods of lubricating, filter changing, 
and hourly maintenance of the ma- 
chine they would be operating. It 
seems to us this is where preventive 
maintenance must start—with the 
man who operates the machine. 

When the fourteen loaders were de- 
livered a short time later, arrange- 
ments were made with the dealer to 
conduct a school for the operators and 
mechanics on the operation and main- 
tenance of the torque convertor used 
in the loaders. 

The school was held in the district 


shop with Maintenance Foremen, op- 
erators, and shop and field mechanics 
present. These men were present that 
morning for a safety meeting and also 
sat in on a meeting of the “District 
Accident-Review Committee,” cover- 
ing accidents involving State-owned 
equipment during the preceding 
months. A representative of the deal- 
er and the manufacturer were present 
to conduct the school. These men, 
with slides and films, covered the op- 
eration of the torque convertor on 
the loader and the diesel engine in 
the motor graders. Operators and me- 
chanics were then given an oppor- 
tunity to ask questions concerning 
maintenance and operation of the 
two machines. 

We feel that the men—operators 
and mechanics—even from this short 
meeting returned to their jobs better 
qualified to operate and maintain the 
loaders and motor graders and thus 
better qualified to contribute toward 
proper preventive maintenance. 


OY ER THE MSMHMNAYS 


The Sun Has Riz, 
The Sun Has Set. 
And Here We Is. 
pe Texas Yer... 


Comments... from the Traveling Public 


= 


©... Ithis my feeling that the 
work done by the maintenance de- 
~ partment and the engineering depart- 
ment here in Bosque County is su- 
_ perior to that, of Ay other oe in 


a g state. 


= As a case in point J grid like to 


express my thanks, as well as those 
of the county as a whole, for the truly 
remarkable job done by the mainte- 
nance department in the recent snow 
and ice spells. The men in this de- 
partment worked around the clock to 
clear the roads and keep them pass- 
able and did an excellent job and I 
feel they should be commended. 


The engineering department on the 
other hand has willingly helped both 
myself and the commissioners with 
anything that we have asked them 
for help on since I have been in of- 
fice. They have been _ particularly 
helpful on right-of-way problems rel- 
ative to our farm-to-market projects 
and we are appreciative of this. . . 


JaPe Word 
Meridian, Texas 


@ I would like to express to you” 


my sincere conviction that Texas has 
some of the finest highways of any 
state in the nation. 

It has been my privilege to travel 
in many of our states, and nowhere 
have I seen better roads than in 
‘Texas. 


Although I grew up in Texas, I 


“ant? 


was away the past three years living 
in Pittsburgh, Pennsylvania. . . . I 
noticed . that many of our free 
‘Texas dual highways are just as good 
as the Ohio and Pennsylvania turn- 
pikes, for which people are charged 


to use them. 


I think tha and the Texas 
Highway Department can be very 
proud, of our outstanding highways 
adside parks, as well-as_ the 


care of our highways. 


Thomas G. Wilbanks 
San Antonio, Texas 


@ Recently drove through your 
state to Houston from Texarkana and 
back north through Dallas, thence 
north. 


Would like to compliment you on 
your fine highways and the courtesy 
of your driving public, especially the 
truck drivers who were attentive and 
pulled over to let a car pass. 


We did however experience on sev- 


eral occasions a situation that is dan- 


gerous. In the spirit of perhaps im- 
proving matters we thought we should 
point this out. 


In the rolling country the large 
semi-trucks have a tendency to bunch 
up, sometimes following by only a 
20-foot interval the truck ahead. The 
trucks cannot pass one another be- 
cause of the grades and when two or 
three trucks line up it makes it dan- 
gerous for a car to pass. 


ee 


Some other states have a law re- 
quiring a 400-foot interval between 
trucks and they apparently enforce it 
because we did not encounter this 
situation elsewhere. 

We hope the ‘ ‘complaint? will be... 
constructive. Otherwise cv tay 
was fine and we didenjoy our trip 
through Texas. and the Pexas hos- 
pitality very much. 

WE. Pennig 
St. Paul, Minnesota 


@® On February 3, 1961, I was at 
my father’s farm on State Highway 
No. 7 in Nacogdoches County doing 
some work for him and happened to 
set the pasture on fire. There was a 
high wind and I was unable to keep 
the fire under control. ... 

‘Two of Mr. Fred Rector’s men, Mr. 
Sterling Kendrick and Mr. “Jug” 
Reed were on their way into town to 
the barn as it was about four-thirty 
or four forty-five stopped and assisted 
me in putting out the fire. 

I would like to take this opportun- 
ity and method of thanking them for 
helping me quash what could have 
been a costly fire. It is good to know 
that we have such considerate and 
helpful men looking after our high- 
ways in this State. Your Department 
is to be congratulated for having such 
high caliber men working for them. 

James C. Coker Jr. 
Lufkin, ‘Texas 
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Te aud “Prom Our Readers 


Highway  Communaisstoner Charles 
Hawn clipped the following ttem: 
“Highway sign in Nebraska: ‘Main 
highway open for traffic while detour 


is being repaired’.” 


The Texas Society of Professional 
Engineers has honored several High- 
way employees recently. The Fort 
Worth chapter named Arthur M. 
Gordon, District Construction Engi- 
neer, its “Engineer of the Year,” while 
the Brazos chapter acclaimed Joseph 
Grady Hanover outstanding engineer 
for 1960. Hanover is the District Ad- 
ministrative Engineer in Bryan. 

And another employee, Edward L. 
Smith, Senior ‘Trafic Engineer in 
Waco, was pictured in the Waco 
Times-Herald as the new president 
of the Central Texas Chapter. 


Dalton L. James, superintendent 
of schools in New Deal, expressed 
the thanks of school trustees and the 
community, to Ross Dobbins, senior 
maintenance foreman from Lubbock, 
and his crew for helping get school 
children home during a snowstorm. 
‘Taking note of James’ letter, District 


5 Engineer O. L, Crain wrote in 
turn to those in his district and to 
State Highway Engineer D, C. Greer. 

Writes Crain, “This is just part of 
the thanks and appreciation due Dis- 
trict Five personnel for their efforts 
on Monday night, February 20. We 
had 118 pieces of equipment, together 
with the entire Maintenance crew, in- 
cluding the shop and warehouse that 
worked practically the entire night. 
In fact, only the shop and warehouse 
closed: up ate 3:00eam. hesrestsor 
the personnel kept at it throughout 
that night and most of the next day. 

“This performance, as well as many 
others of a similar nature throughout 
the year, is what makes the Highway 
Department in general, and certainly 
District Five in particular, an out- 
standing organization. I can but add 
my thanks to the personnel of this 
District for their unselfish devotion to 
the traveling public in that particular 
snowstorm. I am so informing them 
of this appreciation by a letter to 
Mr. Bruce Bryan, district maintenance 
engineer, and the other supervisory 
personnel of District Five, who will 
see thatiitus properly circulatediame:: 
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About Our Pictures... 


The twin structures on the cover 
bridge new Lake Waco in Waco, 
which will be formed with the com- 
pletion of a new dam. The bridges, 
a part of State Highway 6, will be 
opened to traffic this summer. 


Inside the front cover is a stretch 
of State Highway 64 ten miles east 
of Tyler. 


This old bridge once crossed Prairie 
Dog ‘Town Fork of the Red River. 
There is a new bridge now, on State 
Highway 70. The old bridge was dam- 
aged in past years when a_ trucker 
tried to haul out a load of cotton 
seed, but its final fate, we don’t know. 


TEXAS HIGHWAY COMMISSION 


HERBERT C. PETRY JR. Chairman 
CHARLES F. HAWN Member 
HAL WOODWARD Member 


D. C. GREER State Highway Engineer 


Texas Highways 


TEXAS HIGHWAYS, official journal 
of the Texas Highway Department, is 
published in the interest of highway 
development in Texas and for depart- 
mental education in the improvement 
of construction, maintenance, and op- 
eration. 


TEXAS HIGHWAYS is available to 
the general public on a subscription ba- 
sis at $3.50 annually, or it can be pur- 
chased for 35 cents a copy. Subscrip- 
tions, inquiries, material, or manuscripts 
should be directed to the Editorial Of- 
fice, Travel and Information Division, 
Texas Highway Department, Austin 14, 
Texas. 
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